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INTRODUCTION 
The j a c k  mackere l  b e f o r e  1947, was of minor coimercial importance 
hav lng  t o  t a k e  a  back seat t o  t h e  b e t t e r  known, more p r o f i t a b l e ,  and more 
abundant P a c i f i c  s a r d i n e  (Sardinops  c a e r u l e u s )  arad zhe more d e s i r a b l e  P a c i f i c  
mackerel  (Scomber j a p o n i c u s ) .  During t h e s e  y e a r s  it was r e f e r r e d  t o  as "horse  
mackerel" and had r e l a t i v e l y  l i t t l e  market a p p e a l ,  Much of t h e  c a t c h  between 
1926 and 1946 was absorbed by t h e  f r e s h  f i s h  marke t s  and c o n s i s ~ e d  p r i m a r i l y  
of j ack mackerel  t aken  f rorn mixed s a r d i n e  and r?ac!-Ej.c mackere l  s c h o o l s .  Landings 
were low, v a r y i n g  between 183  alid 15,573 s h o r t  t ons ,  During t h e  1947-48 
s e a s o n ,  t h e  i n d u s t r y ,  a f t e r  be ing  h i t  h a r d  by poor  s a r d i n e  l a n d i n g s ,  t u r n e d  
t o  t h e  j a c k  mackerel  as a  s u b s t i t u ~ e  s a r d i n e  and l anded  approx imate ly  71,000 
s h o r t  t o n s .  J a c k  mackerel  have been a  major  c o n t r i b u t o c  t o  C a l i f o r n i a ' s  com- 
m e r c i a l  l a n d i n g s  e v e r  s i n c e  ( F i g u r e  1 ) .  
I n  1948, t h e  U.S. P n r e  Focd and Drug A d m i n i s t r a t i o n  a u t h o r i z e d  t h e  u s e  
of t h e  coinmon name j a c k  mackere l  on all. l a b e l i n g ,  T h i s  name was expec ted  t o  
have more consumer a p p e a l  t h a n  t h e  o r i g i n a l  o f f i c i a l  name "horse  mackerel". 
The C a l i f o r n i a  Department of F i s h  and Game cornnenced r o u t i n e  l e n g t h  
and age  sampling of t h e  coinmercial l a n d i n g s  i n  1947,  t h e  y e a r  t h e  f i s h e r y  
f i r s t  blossomed i n t o  be ing .  Due t o  t h e  a p p a r e n t  h e a l t h y  c o n d i t i o n  of t h e  
r e s o u r c e  and t h e  need f o r  emphasis on o t h e r  f i s h e r i e s  ~ h e s e  sample d a t a  have 
n o t  been s u b j e c t e d  t o  a  complete  a n a l y s i s ,  We have r e c e n s l y  completed t h e  
ass ignment  of a g e s  t o  t h e  o t o l i t h s  sampled and a n t i c i p a t e  d e d i c a t i n g  most 
of our  e f f o r t  i n  1968 t o  w r i t i n g  a  manuscr ip t  d e s c r i b i n g  t h e  f i s h e r y ,  i t s  
y e a r - c l a s s  composi t ion and o t h e r  f a c t o r s  a f f e c t i n g  i h e  y i e l d .  
The l i t e r a t u r e  on t h e  j a c k  mackerel  i s  somewhat s c a n t y  w i t h  t h e  g r e a t e s t  
p a r t  of i t  p e r t a i n i n g  t o :  (i) taxonomy; ( i i )  egg and l a r v a  d i s t r i b u t i o n ,  
and s u r v i v a l ;  ( i i i )  y i e l d  p e r  a r e a  from C a l i f o r n i a  w a t e r s ;  and ( i v )  r ev iews  
of t h e  j a c k  mackere l  f i s h e r y  i n  C a l i f o r n i a  and prePl.miwary d i s c u s s i o n s  of b io -  
l o g i c a l  knowledge. 
Accord ing ly ,  f o r  t h i s  p a p e r ,  I have c a l l e d  upon pasr work and much 
unpubl ished d a t a  from our  f i l e s ,  i n c l u d i n g  s t a t i o n  d a t a  from pre-season 
a l b a c o r e  c r u i s e s  and t h e  p r e v i o u s l y  mentioned l e f ig th  and age  d a t a .  
The j a c k  tnackerel  "popula t ion t '  r e p r e s e n t s  a renewable  r e s o u r c e  of cons ider -  
a b l e  range  and magnitude,  A11 a v a i l a b l e  informatLon i i i d i c a t e s  t h e  d i s t r i -  
b u t i o n ,  as o b t a i n e d  p r i m a r i l y  from s u r f a c e  observa. t ions ,  e x t e n d s  from t h e  
Gulf of Alaska i n  t h e  n o r t h  t o  Cape San L a a s ,  Ba ja  C a l i f c r n i a ,  Mexico 
- 
P r e p r i n t  of a paper  p r e p a r e d  f o r  t h e  k i n u a l  Conference of the  C a l i f o r n i a  
Coopera t ive  Oceanic F i s h e r f e s  I n v e s t i g a t i o n s ,  Lake Arrowhead, C a l i f o r n i a ,  
11-12 December 1967.. To be  pubZisIied i n  C a l x i .  Mar. R e s .  C o r n , ,  C a l i f .  
Coop. Ocean. F fsh .  I n v e s t .  Rept . ,  VoX. 13. 
i n  t h e  souch,  J u v e n i l e s  have been r e p o r s e d  o f f  AcapuEco, t h e  R e v i l l a  Gigedo 
I s l a n d s  and t h e  Gulf of Tehuantepec,  a P t h ~ u g h  r h e s e  may have been t r a n s p o r t e d  
s o u t h  i n  b a i t  t a n k s  of t u n a  b o a t s  ( P i t c h ,  1 9 5 Q ) ,  Within  this range  l i e s  an 
a r e a  of ~ a x f m m  d e n s i t y  which e x t e n d s  fsoln P o i n t  Conception t o  c e n t r a l  Baja  
C a l i f o r n i a ,  
The n o r r h e r n  e x r e n s i o n  of t h e  range b a s  been w e l l  documented by t h e  
h i g h  s e a s  sampl ing program of t h e  international North  P a c i f i c  F i s h e r i e s  
Commission (INPFC) (F igure  21, S i g n i f i c a n t  numbers of l a r g e ,  a d u l t  j a c k  
mackerel  were t a k e n  i n  a s e r i e s  of g i l l  n e t  s e c s  d u r i n g  1955 i n  t h e  Gulf 
of Alaska a s  f a r  n o r t h  as l a t e  57' 30' N ,  (Poweil  and P e t e r s o n ,  1957) .  The 
o f f s h o r e  e x t e n t  i n  t h i s  n o r t h e r n  a r e a  was extended i n  1963 t o  long .  162' W. 
(Ahlstrom, m s ;  H.A. E a r k i n s ,  U.S. Bureau of Commercial F i s h e r i e s ,  S e a t t l e ,  
p e r s .  comm,). The sampling program covered o f f s h o r e  areas; t o  long.  160' E.  
b u t  no j a c k  mackerel  were t a k e n ,  
One of t h e  besr  s o u r c e s  f o r  da ta  on t h e  range a n d  center of abundance 
of p e l a g i c  p o p u l a t i o n s  i n  o u r  a r e a  is  t h e  egg and l a r v a  survey  conducted 
each  y e a r  by t h e  U.S. Bureau of Commercial F i s h e r i e s ,  J a c k  mackere l  
eggs  and l a r v a e  a r e  among t h e  most abundant raken  i n  p lank ton  c o l l e c t i o n s  by 
t h e  su rvey .  The c e n t e r  of abundance of t h e  spawning p o p u l a t i o n  i s  o f f  
s o u t h e r n  C a l i f o r n i a  and Ba ja  C a l i f o r n i a  between P o i n t  Conception and Cape 
San Q u i n t i n  (F igure  3 ) .  Larvae have been t a k e n  up t o  400 m i l e s  o f f  t h e  
c o a s t  of s o u t h e r n  C a l i f o r n i a .  The s u r v e y s  have n o t  always d e l i m i t e d  t h e  
seaward e x t e n s i o n  of spawning, however, t h e y  appear  t o  have encompassed 
t h e  a r e a  of maximum abundance. I n  r e c e n t  y e a r s  t h i s  h a s  been remedied 
somewhat by t h e  a d d i t i o n  of two s t a t i o n  l i n e s  w i t h  a seaward e x t e n t  of 
600-700 m i l e s .  
O f f  s h o r e  pre-season a l b a c o r e  c r u i s e s  by eke C a l i f  0rni.a Department of 
F i s h  and Game a r e  a n o t h e r  s o u r c e  of i n f o r m a t i o n  g i v i n g  i n s i g h t  i n t o  t h e  
seaward e x t e n s i o n  of j a c k  mackere l  ( F i g u r e  41, These t r i p s  occur  d u r i n g  
May and June  of e a c h  y e a r .  Each n i g h t ,  when wea ther  p e r m i t s ,  a  l i g h t  
s t a t i o n  i s  occupied f o r  2-4 h o u r s ,  A v a r i e t y  of specimens a r e  d i p  n e t t e d  
and o b s e r v a t i o n s  made of organisms under t h e  l i g h t ,  A t  many s t a t i o n s ,  
l a r g e ,  o l d  j a c k  mackere l ,  up t o  5 pounds i n  we igh t  and 6 1  cm (24  i n . )  FL 
a r e  soon a t t r a c t e d  t o  t h e  l i g h t .  Usua l ly  most of  t h e  f i s h  s t a y  on t h e  
p e r i p h e r y  of t h e  l i g h t e d  a r e a  excep t  f o r  o c c a s i o n a l  f e e d i n g  f o r a y s  upon 
o t h e r  organisms a t t r a c t e d  by t h e  l i g h t .  During 1968 one of t h e  l a r g e s t ,  
s u s t a i n e d  c o n c e n t r a t i o n s  of a d u l t  j a c k  mackerel  a t t r a c t e d  t o  t h e  v e s s e l  
occur red  150 m i l e s  o f f  Ensenada,  Mexico (Wil l iam L ,  C r a i g ,  C a l i f ,  Dept. 
F i s h  and Game, p e r s .  comm.). Cra ig  e s t i m a t e d  a t  lecbst 2-3 t o n s  t o  be  
p r e s e n t  on t h e  s u r f a c e .  
S ince  1959 t h e s e  pre-season a l b a c o r e  s u r v e y s  have covered a n  a r e a  of 
approx imate ly  350,000 s q u a r e  m i l e s .  Many of t h e  n i g h t  l i g h t  s t a t i o n s  have 
extended 900 m i l e s  o f f s h o r e  ( F i g u r e  4 ) .  S t a t i o n s  occupied beyond 500 m i l e s  
d i d  n o t  r e s u l t  i n  j a c k  mackere l  o b s e r v a t i o n s  o r  c a t c h e s "  
Department s f  F i s h  and Game p e l a g i c  f i s h  s e a  su rvey  c r u i s e s ,  1950-53, 
u t i l i z i n g  dynamite a s  a k i l l i n g  and s t u n n i n g  d e v i c e ,  a r e  s t i l l  a n o t h e r  s o u r c e  
of m a t e r i a l  f o r  e s t i m a t i n g  d i s t r i b u t i o n  and r e l a t i v e  abundance (Heimann, 
19661, During t h e s e  y e a r s  a s e r i e s  of n i g h t  l i g h t  s t a t l o n s  were occupied 
o f f  C a l i f o r n i a  and Ba ja  C a l i f o r n i a .  When f i s h  were observed a charge  of 
dynamite was thrown i n t o  t h e  s c h o o l  and specimens f l o a t i n g  on t h e  s u r f a c e  
were subsequen t ly  asPB~caked, Sack mackerel  t a k e n  by t h i s  method ranged 
from 6-37 c m  (2,4-14.6 inches) FL and c o n s i s t e d  o f  juvsnlI.es, l e s s  t h a n  
a y e a r  i n  age ,  and f i s h  from 1-5 y e a r s  s f  age,  Ai-I i n d e x  s f  abundance 
( F i g u r e  5) was computed f o r  each  y e a r  and general area, T h l s  i n d e x  c o n s i s t s  
of t h e  p e r c e n t  freqrlency of o c c u r r e n c e s  of successful.  jack mackerel  s t a t i o n s  
based cn a l l  s t a t i o n s  occupied i n  a g e n e r a l  are*, The nor th -sossh  d i s t r i b u t i o n  
cor responds  q u i c e  w e l l  w i t h  t h e  195% l a r v a e  d i s t r i b u t i o n ,  
A composite of a l l  of t h e  above d i s t r i b u t i s n a 1  data f a k e s  on t h e  g e n e r a l  
p a t t e r n  as p r e s e n t e d  i n  F igure  2. I r  i s  i n r e r e s t i n g  t o  n o t e  t h a t  t h e  
o f f s h o r e  e x t e n s i o n  of l a r v a e ,  o b t a i n e d  by t h e  CalCQFl s u r v e y s  o f f  s o u t h e r n  
C a l i f o r n i a  and n o r t h e r n  Baga C a l i f o r n i a ,  a g r e e s  q u i t e  w e l l  w i t h  t h e  o f f -  
s h o r e  e x t e n s i o n  of l a r g e  a d u l t s  a s  t aken  by t h e  N,g. S c o f i e l d  between 
1957-1968; The 1963 c a t c h e s  of adul; j a c k  mackerel  by t h e  INPFC a l o n g  
long.  162 W, and between l a r .  31-53 N ,  e s t a b l i s h e s  t h e  o f f s h o r e  d i s t r i b u t i o n  
i n  t h i s  a r e a  q u i t e  w e l l .  
The occur rence  of j a c k  mackere l  i n  t h e  Gulf s f  ALaska dppears  t o  be  
r e l a t e d  t o  t h e  warming of s u r f a c e  w a t e r s  w i t h  t h e  p r o g r e s s i o n  ~f summer. 
Records of t h e  INPFC s u g g e s t  a s e a s o n a l  range expansion of from a h a l f  t o  
t h r e e - q u a r t e r s  of a m i l l i o n  s q u a r e  m i l e s  i n  t h i s  r e g i o n  (Neave and Banavan, 
1960).  T h e i r  d a t a  a l s o  s u g g e s t  t h a t  t h e  d i s t a n c e  t r a v e l e d  by some f i s h  may 
approximate  800 m i l e s  a t  a r a t e  of 13-14 m l l e s  p e r  day ,  
SIZES I N  COMMERCIAL AND SPORT FISHERIES 
The commercial f i s h e r y  o f f  s o u t h e r n  C a l i f a m f a  harvests f i s h  between 
15 and 38 cm ( 6  and 15 i n c h e s )  FL, The f i s h e r y  a p p a r e n r l y  h a r v e s t s  younger 
i n d i v i d u a l s  from an  i n s h o r e  margin  of a l a r g e ,  f a r  r a n g i n g  p o p u l a i i o n  
o c c u r r i n g  i n  t h e  g e n e r a l  r ange  d e p i c t e d  i n  F i g u r e  2, 
S i n e e  1953, t h e  j a c k  mackerel  h a s  c o n t r i b u t e d  rather s i g n L f i c a n t l y  
t o  t h e  s p o r t  c a t c h .  In t h a t  y e a r  200,000 were t a k e n ;  hcwever,  t h e  c a t c h  
has  subsequen t ly  v a r i e d  between 7,000 and 40,000 f i s h  a n n u a l l y .  The b u l k  
of t h e  j a c k  mackerel  caught  by spor tsmen i n  1953 were i n  t h e  s i z e  r a n g e  of 
t h e  o f f s h o r e  f i s h  t aken  d u r i n g  t h e  1957-1968 N,B. S c o f i e l d  a l b a c o r e  c r u i s e s  
( F i g u r e  4 ) .  
MAGNITUDE OF RESOURCE 
A t  t h e  p r e s e n t  t i m e  t h e  magnitude of Lhe jack mackerel r e s o u r c e  i s  
open t o  s p e c u l a t i o n .  The o f f s h o r e  spaawning range  arid distribution of a d u l t s  
h a s  n o t  been c l e a r l y  d e l i m i t e d .  Tagging h a s  n o t  been conducred and t h e  
Depar tment ' s  s e a  su rvey  p r o j e c t  h a s  n o t  been  s u c c e s s f u l  i n  l o c a t i n g  j a c k  
mackere l  s c h o o l s ,  The p r e s e n t  su rvey  i s  conf ined  t o  i n s h o r e  a r e a s  and 
t h e r e  a r e  no pending p l a n s  t o  expand t h e  su rvey  s o  as t o  a d e q u a t e l y  cover  
t h e  e n t i r e  range  of j a c k  mackerel .  
John S. MacGregor (1964) e s t i m a t e d  there was an aver;ge biomass of 
350,000 t o n s  i n  t h e  Ca1COFI a r e a  d u r i n g  t h e  y e a r s  1955-1959, H i s  e s t i m a t e  
was based on egg and l a r v a  s u r v e y s  which d i d  n o t  cover the t o t a l  spawning 
range  of j a c k  mackere l ,  and i n c l u d e s  o n l y  spawning fish. Consequent ly ,  
t h i s  e s t i m a t e  i s  probab ly  low w i t h  r e s p e c t  t o  t h e  t o t a l  p o p u l a t i o n .  
Over t ho  p e r i d  c ~ v s r e d  by MaaGregor and u s i z g  h i s  r s t a n a t e s  it  would 
appear  t bac  Ehe southern C a i ~ f o r n i a  f i s h e r y  h a r v e s r e d  c o n s i d e r a b l y  l e s s  t h a n  
102 cf t k i i .  spabrning f i s h  i n  the CalCOFI area. Ncch of  he 35,000 t o n  average  
anr,ilal iandf-nga by t h e  :o~nmerr-lal f i s h e r y ,  durirxg "rhese y e a r s ,  c o n s i s t e d  
or" juveraiia, r ' i sh ,  
Ncrc recent ly ,  E l b e r c  H, AhLstrom prese-irted ari e~rduar,9om s f  t h e  j a c k  
mackerel. r e s o u r c e  t o  t h e  1968 confe rence  on The Future of t h e  Cni ted  S t a t e s  
F i s h i n g  I n d u s t r y  h e l d  a t  t h e  IJnlversPty of Washkgbcn on March 24-27, He 
e s t i m ~ e d  t h a t  t h e  t o t a l  r e s o u r c e  In t h e  e a s t e r n  F a s f f i e  was between 2 . 1  
t o  4.8 n i l l i o n  t o n s  (based on an s d u c a t e d  guess  cr  t h e  t s E a %  p o p u l a t i o n  as 
1% to 2 t imes  t h a t  i n  t h e  CalCOFI a r e a )  T h i s  x e p r e s e n t s  a r e s o v r c e  of con- 
s i d e r a b  i e  magnitude. 
FISHERY 
Jack  mackerel  are eaughc u:1 t h e  sorlthern Cal:iori^,;n f l s h l r ~ g  grounds 
throughout t h e  y e a r .  I n  t h e  e a r l y  days  of t h c  f i s h e r y ,  s h o r t l y  a f t e r  1947,  
t h e  monthly c a t c h e s  were s imply r e l a t e d  t o  t h e  a c t F a i r y  of t h e  f l e e t  s e a r c h i n g  
f o r  s a r d i n e s  and mackerel  (Roedel ,  1953) .  A s  a r e s u l t ,  f l e e t  a c t i v i t y  was 
low d u r l n g  l a t e  w i n t e r  and s p r i n g  months, r e f l e c t i n g  t h e  c l o s e  of t h e  s a r d i n e  
season  and t h e  s c a r c i t y  s f  P a c i f i c  mackerel  i n  s p r i n g .  Cur ren t  monthly l a n d i n g s  
do n o t  r e f l e c t  t h e  c l e a r  s e a s o n a l  p a t t e r n  evidenced i n  t h e  e a r l y  days  of t h e  
f i s h e r y .  
J a c k  mackerel  l a n d i n g s  i n  t h e  s o u t h e r n  C a l l f o r n u  a r e a  have f l u c t u a t e d  
wide ly  ( F i g u r e  1). Many of t h e s e  EPuc tua t ions  a r e  re la ted  t o  changing market 
demarld and t h e  r e s u r g e n c e  of competing s p e c i e s  such as P a c i f i c  mackere l  and 
P a c i f i c  s a r d i n e .  It i s  hypothes ized  t h a t  a v a i l a b i l i t y  and v u l n e r a b i l i t y  
a l s o  p layed  2 p a r t  i n  t h e s e  e r r a t i c  c a t c h e s ;  e s p e c i a l l y  s i n c e  t h e  f i s h e r y  
was b e l n g  p r o s e c u t e d  i n  a  s m a l l  p a r t  of a much larger b i s log i caZ  range ,  A 
b e t c e r  i n s i g h t  i n t o  t h e  t r u e  n a t u t e  of t h e s e  factass  xzust await f u t u r e  s t u d y  
and a n a l y s i s .  
Areas 
The s o u t h e r n  C a l i f o r n i a  f l ee t  c a t c h e s  j a c k  mackecel f ronl P o i n t  Corlception 
t o  San Dlego and o f f s h o r e  as f a r  as San N i c o l a s  Island, and Tanner and C o r t e s  
Banks. The o f f s h o r e  d i a f r i b ~ t i o r ~  of t h e s e  catches over the  y e a r s  h a s  been 
r e l a t e d  a l s o  t o  P a c i f l e  mackerel  and s a r d 5 . n ~  f i s h i ~ l g .  In  1961-64 C o r t e s  
Bank and o t h e r  o f f s h o r e  r e g i o n s  produced 62% cf che t o t a l  j a c k  mackere l  
c a t c h  of 145,167 tons  ( F i g u r e  6 ) .  The s a r d i n e  f i s h e r y  wes a r  a  low l e v e l  
and s c o u t i n g  was p o i n t e d  more i n  t h e  d i r e c t i o n  of j a c k  rriackerel (Dstffy, 1968) .  
1 do not: wis!l t o  imply rhae t h e  y i e l d  p e r  area of j a c h a c l c e r e l  has a t  a l l  
t i m e s  beer1 r e l a t e d  t o  s a r d i n e  and mackerel  s c o u t i n g ,  TkLe commercial f i s h e r y  
o p e r a t e s  i n  a small. p a r t  of t h e c w e r a l l  s p e c i e s  range  and Ixs-vements of f i s h  
i n t o  and ou t  of t h e  Pirnit of o u r  f l e e t  would eerra iaxly  a F f e c t  t h e  y i e l d  p e r  
a r e a .  
S i z e ,  Age, Year-Class and S t r u c t u r e  
F ish  taken off  southern Ca l i fo rn i a  by the  Uni ted  S t a t e s  f i s h e r y  and 
of f  Ensenada by the  Mexican f i s h e r y  a r e  young f i s h  berween 15  and 38 cm 
(6  and 15 inches)  PL, These f i s h  a r e  a l l  l e s s  than 7 years-of-age, I n  
recent  yea r s  t h e  ca tch  has cons is ted  p r imar i ly  s f  1, 2 and 3 year-old-fish. 
Pre l iminary  examination of unpublished l eng th  frequency and year -c lass  
d a t a  has shown t h a t  dominant year  c l a s s e s  a r e  ev ident  i n  t h e  f i s h e r y .  Some 
of t h e s e  ca r ry  through the  f i s h e r y  f o r  per iods  up t o  4 yea r s ,  o t h e r s  l e s s ;  
some appear dominant f o r  v a r i a b l e  pe r iods ,  disappear  f o r  extended per iods  
and then  reappear.  
For example, t h e  1958 year -c lass  f i r s t  showed up as approximate one- 
year-olds i n  March 1959. It c a r r i e d  the  f i s h e r y  through 3 y e a r s ,  almost 
single-handedly most of t he  t ime,  f o r  t o t a l  seasonal  landings  of 34,000 tons ,  
25,000 tons  and 55,000 tons  i n  1959-60, 1960-61, and 1961-62 r e spec t ive ly .  
Jack mackerel appear t o  remain in shore ,  where ehey a r e  vulnerable  t o  
round hau l  gea r ,  f o r  3-6 years .  Apparently,  a s  they grow o lde r  and l a r g e r ,  
they become unavai lab le  and i n h a b i t  t h e  deeper o f f sho re  waters  ou t s ide  
t h e  range of t h e  e x i s t i n g  f i s h e r i e s ,  F ish  taken from these  o f f sho re  a r e a s  
have been aged t o  25 and 30 years ,  
While processing our jack  mackerel d a t a  it became evident  t h a t  t h e  s i z e  
and age s t r u c t u r e  of t h e  f i s h  e n t e r i n g  the  ca tch  has changed r a t h e r  s i g n i -  
f i c a n t l y  s i n c e  1953. This  change occurred a f t e r  a  s e r i e s  of yea r s  i n  which 
l a r g e  ca tches  were made averaging about 52,000 tons .  The s t o c k  had not  
been f i s h e d  s i g n i f i c a n t l y  before  1947 (Figure 1)  and dur ing  t h i s  s e r i e s  of 
years  wfth l a r g e  ca tches  (1943-53) f i s h  were gene ra l ly  l a r g e ,  most between 
9 and 15 inches  long and up t o  6 and 7 yea r s  of age,  Since t h a t  time t h e  
percentages of f i s h  4 years  and o l d e r  have decreased s i g n i f i c a n t l y  t o  where 
they a r e  now r e l a t i v e l y  r a r e  i n  southern Ca l i fo rn i a  ca t ches .  
SUMMARY 
1, The jack  mackerel "population" i s  ex tens ive  and ranges from t h e  Gulf 
of Alaska i n  t he  no r th  t o  Cape San Lucas i n  t h e  south  and up t o  1,200 t o  
1,300 mi les  seaward, The o f f sho re  ex t en t  has  n o t  been p o s i t i v e l y  del imited.  
2 ,  Known a r e a s  of g r e a t e s t  popula t ion  d e n s i t y ,  c o n s i s t i n g  p r imar i ly  of 
j uven i l e s  and young a d u l t s ,  occur between P t .  Conception, C a l i f o r n i a  and 
c e n t r a l  Baja  Ca l i fo rn i a ,  Mexico and up r o  90 mi les  of fshore .  
3 ,  Large, o ld  f i s h  up t o  61 cm (24 inches)  fo rk  l eng th  and 30 yea r s  of age 
a r e  abundant 180-500 mi les  of f  southern  Ca l i fo rn i a  and Baja Ca l i fo rn i a .  
Large, a d u l t  j ack  mackerel move i n t o  the  su r f ace  warers  of rhe  Gulf of 
Alaska during the  summer, 
4, The p re sen t  f i s h e r i e s  ope ra t e  i n  a  smal l  po r r ion  of t h e  o v e r a l l  range,  
ha rves t ing  juven i l e s  and young a d u l t s  o f f  southern C a l i f o r n i a  and nor thern  
Baja Ca l i fo rn i a ,  
5 .  I n i t i a l  examsnatiom of f i s h e r y  y e a r - c l a s s  corriposition from 1947-67 
shows t h e  occur rence  of dominant y e a r - e l a s s e s  whnsh e n t e r  t h e  s o u t h e r n  
C a l i f o r n i a  f i s h e r y  as 1-year-s lds  and csnc inue  dominant up t o  4 y e a r s .  
Some y e a r - c l a s s e s  appear  dominant f o r  v a r s a b l e  p e r i o d s ,  d i s a p p e a r  f o r  
extended p e r i o d s  and t h e n  r e a p p e a r ,  
6 ,  One e s t i m a t e  of p o p u l a t i o n  s i z e  from egg and larva survey  d a t a  i n d i c a t e s  
a spawning p o p u l a t i o n  of about  350,000 t o n s  In  t h e  CalCOFP a r e a ,  Another 
e s t i m a t e  p l a c e s  t h e  t o t a l  e a s t e r n  P a c i f i c  p o p u l a t i o n  a t  2 , l  t o  4.8 m i l l i o n  
t o n s .  
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Captions f o r  Figures  
FIGURE 1. Ca l i fo rn i a  landings of jack  mackerel taken o f f  Ca l i fo rn i a .  The 
season extends from May of one year  through Apr i l  of t h e  next .  
FIGURE 2 .  Generalized p a t t e r n  dep ic t ing  t h e  range of jack  mackerel i n  t h e  
e a s t e r n  P a c i f i c .  This  range r ep re sen t s  t he  s u r f a c e  d i s t r i b u t i o n  
r e s u l t i n g  from records  of a d u l t s ,  j u v e n i l e s ,  and eggs and l a r v a e  
a s  obta ined  by var ious  P a c i f i c  coas t  r e sea rch  agencies  ( s i m i l a r  
t o  Figure 2 ,  Ahlstrom ms). 
FIGURE 3. D i s t r i b u t i o n  of jack  mackerel l a r v a e  i n  1952. 
FIGURE 4. D i s t r i b u t i o n  of a d u l t  j ack  mackerel o f f  souchern C a l i f o r n i a  and 
Baja Ca l i fo rn i a  a s  depic ted  by succes s fu l  n i g h t  l i g h t  s t a t i o n s  
made during the  pre-season a lbacore  surveys of t h e  C a l i f o r n i a  
Department of Fish and Game (from 1957 through 19681, The 
frequency diagram r e p r e s e n t s  t h e  numbers of f i s h  by l eng th  taken 
on t h e s e  c r u i s e s .  
FIGURE 5. North-south d i s t r i b u t i o n  of j ack  mackerel as i n f e r r e d  from records  
of t he  R/V YELLOWFIN, 1950-53. S t a t i o n s  were run p r imar i ly  
t o  a s s e s s  s a r d i n e  young-of-year abundance and usua l ly  d id  n o t  
extend beyond 10 mi les  from shore.  The b a r s  r ep re sen t  t h e  percent  
frequency of occurrence of succes s fu l  jack  mackerel s t a t i o n s  a s  
computed f o r  a l l  s t a t i o n s  occupied i n  a gene ra l  a r ea .  
FIGURE 6. Three-season t o t a l  j ack  mackerel ca t ch  pe r  numbered block;  seasons 
1961-62, 1962-63, and 1963-64 (Duffy, 1968).  The t o t a l  ca tch  
f o r  t h e s e  seasons was 145,167 tons .  
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